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The estimated constant h for the multihit model was h =  (1.54 +
0.69), and the multistage model resulted in a one-stage model with 9
estimated to be 6 ,  = 2.36371.    Hence,  the first row of Table 10-8
for the onehit model also gives the results for the multistage model.

The statistical likelihood ratio test of Rai and Van Ryzin (1981)
yields  a chi-squared  value  of   1.08, which for one degree of  freedom
is not significant, even at 25% level.    Therefore,  the observed data
provide no evidence  to  reject  the one-hit model, and the data in the
first row of Table 10-8 are believed to be relevant estimates  of the
doses for various risks.

The exact meaning  of  these estimates for humans  is difficult  to
assess since the data from animals cannot be converted directly to
humans,  either as mg/kg body weight or as mg/cm2 body surface,  with-
out assuming that humans are concurrently exposed to 6 g of piper-
azine per kilogram of diet.    Such an assumption is unreasonable in
view of the exposures  of the general population to piperazine.    More-
over, piperazine is nitrosated more readily than most common amines
that are present in the diet (Greenblatt and Mirvish,   1973).

Therefore,  the only conclusion that one can draw from this risk
extrapolation is that increased levels  of nitrite consumed in the
presence of exceedingly high levels  of  a nitrosatable amine lead  to
a rather linear dose-response  curve  for nitrite.    By extrapolating
such a dose-response  curve  down to zero dose,  it can be  seen that a
reduction in the frequency with which animals consume nitrite in the
diet would lead to a proportional  reduction in the incidence of lung
adenomas.    For example, halving the dose of nitrite would halve the
frequency of animals with lung adenomas.    Extrapolation and  conversion
techniques do not have the capability of determining the exact rele-
vance of  this observation to humans,  with regard to  the effect  on _in
vivo formation of N-nitroso compounds resulting from reduced exposure
to nitrite in the presence of  nitrosatable amines.

Additional Estimates of Risk.     In this  section,  the calculations
of risk for N-nitroso compounds  are combined with exposure to nitrate
and nitrite from food and water (Table 5-20 and 5-21) and exogenous
exposure from other sources  (Table  8-4, as modified by using data
for in-vivo formation,  Table 8-3)  to arrive at estimates of risk for
certain defined  subgroups of  the population.

Underlying these calculations are the assumptions that nitrosa-
mines are carcinogenic in humans,  that NDMA is the main source of
exposure for humans,  that NDMA is representative of all nitrosamines
(even though its potency in animals  is greater than that of many
other nitrosamines) , and that NDMA is as carcinogenic in humans as
it is in animals.    The committee recognizes that these assumptions
may not be valid.    Certain alkyl nitrosoureas and other nitrosamides